Bone marrow mesenchymal stem cells accelerate the hyperglycemic refractory wound healing by inhibiting an excessive inflammatory response.
The aim of the present study was to evaluate the healing effect of bone marrow-derived mesenchymal stem cells administered to hyperglycemia model mice with skin wounds, and to explore the underlying mechanism contributing to their effects in promoting refractory wound healing. A full‑thickness skin wound mouse model was established, and refers to a wound of the skin and subcutaneous tissue. The mice were randomly divided into three groups: Blank control group, hyperglycemic group and a hyperglycemic group treated with stem cells. Wound healing was monitored and the wound‑healing rate was determined at 3, 6, 9, and 12 days following trauma. The structure of the organization of new skin tissue was observed by hematoxylin and eosin staining, and expression levels of the inflammatory cytokines interleukin (IL)‑6 and tumor necrosis factor (TNF)‑α were determined from 1 to 6 days following trauma. The wound healing of the hyperglycemic group was slower than that of the blank group, and the hyperglycemic mice treated with stem cells presented faster healing than the hyperglycemia group. The horny layer and granular layer of the skin were thinner and incomplete in the new skin tissue of the hyperglycemic group, whereas the new skin wound tissue basal layer was flat and demonstrated better fusion with the wound edge in the other two groups. The expression of inflammatory cytokines (IL‑6 and TNF‑α) was significantly increased in all three groups, with continuously higher expression in the hyperglycemic group and decreased expression in the other two groups over time. Hyperglycemia refractory wounds are likely related to the excessive expression of inflammatory cytokines surrounding the wound area. Stem cells may be able to alleviate the excessive inflammatory reaction in the wound tissue of hyperglycemic mice, so as to promote wound healing.